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ILDIjIFF, is a prodiicl of the land; hence, it is obvious that 



~^ pallerns of land use dcv('lo|ied in ]>nrsuit of a(;riciilliire 
will in a large measure determine llie abundance or searcil^ of 
wildlife. 

The increasing desiruetion of soil by erosion and. in j^ood part, 
the decreasing populations of farm wildlife have both resulted i 
from misuse of land. The great need for reversing this process | 
of waste has long been apparent. Some of the possible ways of 
cheeking erosion and increasing wildlife in the 12 Northeastern 
States are eonadered here. The principles and some of the 
practices apply to an area embracing the whole northeastern 
quarter of the country. 

Soil conservation as well as the conservation of wildltfi» de- ' 
pends fundamentally on the establishment and maintenance of 
vegetation. Soil will erode unless it is protected from rain and 
wind. Wildlife disappears unless there is a place for it to live. 
How wildlife habitats may be developed with vegetation used to 
protect the soil is told in this bulletin. 



Vnhintton, D. C Inued FebrMry 1941 
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WILDLrFE MANAGEMENT ON A FARM 

BANISH the bluebird from the orchard, the squirrels froin the old 
oak tree, and the drum of tlie grouse from the farm woods and 
you have removed much of the spirit that makes of the farm a home. 
In fields and orchards birds help to keep insects, rodents, and other 
farm pests under control. Other fonns of wildlife also contribute to 
the welfare of the farm. Many of the mammals aid in controlling 
insects and rodents, and somr am a source of valuable raw furs. 
Game species furnish sport and I '^rrcation for those who enjoy hunting 
or fishing. The usefulness of birds as insect destroyers, of minnows 
as food for the game fishes, of predatory species as an agency of 
rodent control, of vultures and gulls as scavengers is often too little 
appreciated. 

The wildlife on a farm is a product of the soil, as are field crops or 
domestic livestock. Wild animals are dependent on plants for food 
or on other animals, which in turn are dependent on plants; and the 
plants grow in the soil. Wild animals also use vegetation as shelter. 
Wildlife management, which strives to maintain animal populations 
at a desirable level through the provision of a good habitat, is therefore 
to a large extent simply good land management. Insofar as it is land 
management, it is closely allied with soil conservation. Good vege- 
tation on the land— farm crops, hay, paaturie, trees, and shrubs — is 
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the foundation of a wholosomc environment for wildlife as well as the 
best means of protecting the soil against erosion. 

Present wildlife populations are generally far below a desirable 
level because i*uinoiis land use praetiees have destroyed their habitat— 
the plaees whwe the animals live. In building up these populations, 
therefore, farmers have more eonc«-n with the a,nimals' habitat than 
witli the animals themselves. Provision of suitable habitats is at 
present the chief problem in the management of wildlife on farms. 
Vegetation that gives food and shelter to wildhfe also protects the 
land from erosion if it is selected and used with both these ends In 
miud. 

On all parts of feh« farni there is need for conservation farmmg prac- 
tices, and tliase prafetie^ may be eaiTiad on so as to benefit wildlife. 
RevegPtation of eroding aroos that are unadapttvl to the production 
of crops is often needed. Gullies, stream banks, small uncultlvablo 
areas in the midst of field or pasture may well be planned to provide 
wildlife habitats, for the plants that give food and shelter to wildlife 
are as effective in eonscrvhig soil and moisture as those less suitable 
for wildlife habitats. 

In the woodland, planting and cutting may he done so as to favor 
the shrubs and trees that give food and shelter to wildlife, without 
diminishing the volume of woodland pj-oducts or the amount of pro- 
tection the trees give the soil. 

On cultivated fields farmed to protect the soil from erosion, wild- 
life finds better food and shelter than on one-crop, straight-rowed 
fields. On contour strip-cropped fields, a diversity of crops gives a 
better distribution of food. Contour hedges make lanes along which 
wildlife can travel from Rdd to field. 

Most soil conservation practices contribute to the improvement of 
the wildhfe habitat on the farm; and wildhfe management, in turn, 
contributes to the conservation of farm resources by making a profit- 
able use of plants that protect the soil. 



CHANGES IN WILDLIFE POPULATIONS 

Habitat, whether natural or modified by man's occupation of the 
land, has always played a large part in determining wildlife popula- 
tions. As the habitat has changed with variations in land use, wildlile 
populations have changed. The shifts in wildhfe populations in the 
Northeast from colonial davs to the present parallel elosely modilica- 
tions in wildlife habitats and the use man has made of the land 

Legendary are the tales of sireat numbers of wildlife m this country 
before the white man eame. Of eertain species, in some regions, these 
tales unquestionably approach the truth; of the others tl}py.frf.;'^'"f 
illusory. Relative to man's needs, the native speeies of wildliie wea 
no doubt normally plentiful around the elearings made by the Indiaiis 
and the early settlers, but the numbers of many speeies wwe tar le^^ 
in those early years of settlement than they have been in recent years. 

Many people think that the primeval wilderness abounded m vvuu 
fife. It has been considered self evident that if wildhfe was abundan 
aroimd the settlei-s' clearings, it must have been more abunoa 
where man had not intruded. The fallacy of this belief is brought on 
by the word "Adirondack," the name of the moimtain wilderness 
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northern Now York. Adirondaok was a tonn applied by the down- 
State Iiidia-ns to the Indians who lived in this mountainous region. 
It means "eaters of bark" and was used in a derogatory sense because 
there was little game for tho inhnbitants of the mountains to shoot, 
and figuratively they hfid to subsist on bnrk. 

Even in colonial tunes, when wildlife was generally plentiful as 
measured in terms of man's needs, there were years of scarcity. Indian 
lore tells of these famine years, and Longfellow in Hiawatha refers to 
hard winters, when game was searee. 

As the Colonies grew, the land oover changed and cities developed. 
The chaining habitat was improved for some species, destroyed for 
others. Tlie restrietion of habitat for woodland animals was accom- 
panied by an expanding commercialization of suoli spacing as doer, 
ruffed grouse, and wild turkey. Commeroial exploitation and ehangps 
in habitat gradually resulted in scarcity of noarly all game species or 
their extermination. 

xilthough the disappearance of the passenger pigeon and a reduction 
in the numbers of wild turkey, deer, and grouse during the latter half 
of the nineteenth century may be laid scjuarely at the door of man's 
g;reed, overkilling has taken more than its share of blame for loss of 
the exterminated forms. Some species would have be<*n extinguished 
in the Northeast even if guns had played no part. Such species as tho 
bison and panther, for example, simply oould not adapt themselves to 
changing conditions. 

The period of unregulated plundering of wildlife lias boon replaced by 
one of restricted use. Today we find in moderate or great abundance 
some of the species that were once threatened with extinction; the 
white-tailed dpor, the ruffed grouse, the beaver, and many songbirds. 
There are probably more dmr in the Northeast today than ever existad 
there in earlier times. 

The most significant change has taken place in the land oovor 
itself. With changes in the land cover, some species extended their 
range or incmasod m numbers as conditions favored them. These 
have been mainly the open-land species, as for example, the bobwhite 
quail, crow, cottontail rabbit, and many song and insectivorous birds. 
It is surprising that the cottontail rabbit was iniknown in the upper 
Hudson River Valley of New York, before 1850, and not until 20 
years later did it reach the Niagara frontier. 

The present animal life, in comparison with that of colonial times, 
has shifted from a preponderance of woodland species to a prcpondor 
anee of open-land species in our Northeastern farms. But the wood- 
land species, with few exceptions, remain in considerable numbers, 
and hence the animal life is more varied than formerly. The 12 
States in the Northeastern Region ' contain approximately 410 species 
of birds and 85 species of mammals. 

Today, even though there may be more of some spjwies of wildlife 
than in earlier days, many forms arc scarce rclativo to -man's needs. 
This is particularly true of the game species and fur b©tw©rs. Whereas 
200 years ago the hunt«« an«l trappers numbared a few tliousand, today 
there are millions. 

'The Northeastern Region cnmprises Maine, New llaii.p ..lir- , Vermont, Massachusetts, Connecticut, 
Knode Island, Now York, Pennsylvania, New Jersey, Delaware, Maryland, and West Virginia, 
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HOW MUCH IS WILDLIFE WORTH? 

From its beginning as a source of home necessities, wildlife has 
passed through a period of commercialization into the present, when 
most of the hunting is done for recreation. These changes have 
progressed with the development of our populations and land use 
practices. 

To the early settler, game was a staple food ; today it is a table delic- 
acy, legally obtainable only a part of the year. In our early export 
trade, furs wore a major item; today we import furs. Except for fur- 
bearing animals and commercial fish, the economic species are now 
taken in sport rather than as a business. 

Although the volume of domestic furs in our trade channels is 
relatively small, thcv brint' in 20 to GO million dollars annually, the 
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latter figure applying in yfears when fur prices are high. A consider- 
able part of this money goes to farmers. In the Northeast alone the 
value of the annual wildlife take in meat and raw furs amounts to 
10 to 15 million dollars. Tliis figure docs not include products of 
commercial fisheries. The total volume of wildlife products is today 
probably as great or greater than formerly, although in comparison 
with some items of trade it is small. 

Greater than the dollar value of the animals themselves is the 
money spent for equipment and services by those who harvest wild- 
life. Today 1 person out of every 10 (or a considerably higher pro- 
portion of adults) finds sport and healtiiful recreation in the pursuit 
of wildlife. Sportsmen and nature lovcrg spend an estimated 700 
million dollars each year in the United States for such things as sport 
clothing, guns, fishing tackle, transportation while hunting and 
fishing, lodging, guide services, and licenses. A considerable part of 
tius money is spent in rural communities, which are the farmer's 
trading centers. 

These expenditures indicate clearly that the material return is not 
the major incentive of tlic most of those who hunt. The difference 
between tlie money paid out for hunting and what the game is worth 
as meat is what the public is willing to spend for sport and recreation. 

The doUar-aiid-ecnts worth of wildlife in the operation of a farm is 
more difficult to estimate. The few individuals who have had the 
opportunity to observe a pair of bobolinks feeding their young niay 
appreciate the effectiveness of our insect-eating birds in combating 
peste. Bobolinks are only one of scores of species of birds (fig. 1) that 
spend their lives, however unwittingly, protecting tlie farmers' crops. 

It is evident from the difficulty farmers have in keeping insects and 
rodents in control that a better biologic balance is needed on our 
farms. With improved habitats we would have more birds, and lienee 
a better balance of animal life on our farms. 

FACTORS THAT DETERMINE WILDLIFE POPULATIONS 

Under any given conditions, some factor such as scarcity of food, 
inadequate slicltcr, severe weather, or the hunter's gun, prevents a 
species from increasing beyond the level it actually maintains. This 
is called the limiting factor. If the limituig factor of one year is 
elimmated the next, another will take its place. There is always 
something to limit each species, and in the Northeast it is very often 
food. The size, quaUty, and distribution of the food supply will deter- 
mine the number of a species that will survive unless some other factor 
\ is more limiting. Other conditions, whether favorable or not, have 
I no effect in determining the number of animals that survive, though 
they may make a difference in the length of time they survive. The 
I limiting factor does not kill all the animals that must die but only those 
I that have not already met death in some other way. It determines 
the maximum number that can survive on a particular area. 

The eight major factors that control animal populations may best 
be grouped into two types, as illustrated in figure 2. Those that make 
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up the environment are in one group, and those that arc inherently a 
part of each species are in the other. 

Those factors are substantially the same for all species, althougli 
their relative importance differs with different animals. Wildlife 
management strives to keep wildlife population at levels in balance 
with a favorable environment by controlling wildlife food and sheltef. 




FiGtTRE 2. — The 14 game birds represent the parents and brood of a family of 
quail. They might be any wild speeies. The parents have survived a winter 
and bred on an area that can support but 2 quail. Therefore 12 of this family 
are destined to die by the next spring if conditions remain the same. The birds 
are represented as flying into the elements that may rcd\ice their numbers. 
The higher the element the greater the toll it may possibly take. The highest 
element, food, is here the limiting factor. Only 2 quail are able to surmount 
it; 1 is an adult, 1 a youngster. The elimination of any of the other 7 lower 
elements would not result in an increased survival, but merely a delayed mor- 
tality, sinee there is food sufficient for only 2 quail. This illustration is adapted 
from Joseph A. Hagar's We Need More Realism In Conservation. N-3024 



FOOD 

An adequate supply of food for health at all seasons of the year is 
essential for wildlife. The supply during the period of the year when 
there is least food, usually late winter, sets a definite hmit to the 
carrying capacity of any given area, just as the amount of forage m a 
pasture sets its carrying capacity for livestock. If no other factor 
sets a lower limit for an aroa, the food supply will determine the amount 
of wildlife that can be maintained. For many species, wnter food is 
the limiting factor in parts of the Northeast. Water and grit require- 
ments are included under this heading. 
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SHELTER 

Vegetation that ponnita osciipo from onomios, rofugo from the 
elements, and a safe haven for feeding, roosting, bedding, and making 
a home is termed shelter. Sholtai- includes not only vegetation but 
also such havens as roek-lcdge eaves for raccoons; ground holes for 
woodehucks, rabbits, and foxes; hollow trees for squirrels; extensive 
open-water areas for ducks. 

Shelter provided by vegetation is a limiting factor for many species 
inalai^e part of the Northeast; overcutting of conifers (pines, spruces, 
cedar and the like— the trees that boar cones), cutting all the vege- 
tation in fence rows, the grazing of woodlands, swamp drainage, and 
other practices, have playod their part in restricting wildlife shelter. 
Practically all species are aft'wted. Many birds, including both 
quail and pheasant, are in many farm areas unable to maintain 
desirable numbers without overgrown fence rows. Among the wood- 
land species, lack of conifers and undergrowth limit grouse and 
turkey severely and will markedly reduce tlie carrying capacity for 
most other species. The drainage of swamp and marsh lands has 
completely destroyed much of the original waterfowl habitat, both 
shelter and food. 

MAN'S CONTROL OF WILDLffE HABITATS 

Man's aotivities may be eitiier beneficial or destructive to wildlife. 
As a hunter or fisherman, he is a killing ag^it— yet the removal of 
surplus populations may be benftficiftl to the species he kills. As a 
farmer, he botli inqiroves and destroys Imbitat, plowing, cutting, and 
fencing; lie constantly arrests and alters the natural plant succession. 
His use of fire is often detrimental to wildlife. His livestock and 
his pets affect both plants and wild aninuils on the farm. 

Man as a lumberman created desirable openings and bushy growth 
by breaking up the forest cover. But by making forests uito open 
, land he has also completely changed the l»bitat for wildlife. As an 
industrijJist, he sometimes pollutes waters, thcraby destroying both 
animals and plants. As a conservationist, he re-creates habitat, 
offers protection in refuges and sanctuaries, and makes laws to im- 
prove wildlife conditions. With some definite limitations, it may be 
said that the future of wildlife rosts with him, for he can modify 
wildlife habitats. 

OTHER FAQORS 

Parasites and diseases may cause the death of substantial numbers 
of wildlife but usually only in dense populations, whore infestations 
spread more easily. Predators — species that prey on other aninifJs 
' rarely act as a limiting factor unless the habitat is inadequate. Im- 
I provement of food and cover usually gives sufficient control of Pfcda- 
' tory animals. Under ordinary conditions, improvement in food and 
cover will also modify the effects of extreme weather conditions, over 
which we have no other control. The habits of the species and its 
reproductive capacity are inherent factors that cannot be altered by 
management. 



2,HM2°-41 2 



8 



ITAaXl^' BIJSLLETIN 1868 



DEVELOPMENT OF WILDLIFE HABITAT THROUGH SOIL AND 
WATER CONSERVATION PRACTICES 

A farmer can increase the wildlife populations on his farm without 
interfering with the regular use of his land. It is not expected that 
every possible improvement of wildlife habitat will be made. Nor is 
it necessary to have any more vegetation on the farm than can be 
effectively used in protecting the soil. All that is required is that the 
species of plants selected furnish food and cover for wildlife when and 
where they are needed. The arrangement and care of vegetation that 
make possible its fullest use by wildlife are in hanwmy with the usual 
conservation-fanning practices. 

PROTECTION FROM FIRE AND GRAZING 

Fields should be protected from fare at all times. The burning of 
plant cover destroys valuable organic matter that is needed to main- 
tain the fertility of the soil and often exposes soil to washing and 
blowing. The utmost care should be used in liandling fire on the land 
to prevent its escape from control. Fields, woods, or swamps should 
never be burned deliberately. Fire usually destroys the wildlife 
cover completely, making the burned area useless as a habitat for 
wildlife until a new growth of plants appears. 

Equally important to soil conservation and the provision of wildlife 
habitats "is the control of grazing by livestock. Only fields properly 
devoted to pasture should be regularly accessible to livestock. Al 
woodland and brush areas, stream banks, and swamps not needed to 
furnish adecjuatc shade and water for the animals should be excluded 
from pasturing. Protection of these areas is well worth the expense 
and trouble of putting up a few extra rods of fence. The protection 
of the soil, the improvement in the conditions of woodland repro- 
duction, and tlie increase in wildlife will amply repay a farmer for the 
small amount of forage made inaccessible to livestock by fencing such 
areas (fig. 3). It is impossible to have a good woodland and a good 
pasture on the same ground. 

CULTIVATED FIELDS 

Contour cultivation of fields, crop rotations, and terracing, now 
widely used in the Northeast for controlling erosion, improve the 
crop growth and produce a more luxuriant vegetation than ("^yj 
expected on fields where these practices are not carried out. They 
make the farm environment more suitable for wildlife, because the 
more vegetation there is on the land the better the food and cover for 
wildlife. Other conservation practices, the use of strip cropping apa 
cover crops and the planting of diversion terraces and field drain- 
ageways, give more specific benefits. 



Strip Cropping ' 

Strip cropping, the alternation of narrow bands of close-growing 
erosion-resistant crops with tilled crops, gives a desirable intcrspersion 
of different types of vegetation (fig. 4). The summer resident biros, 



• See Farmers' Bulletin 1776, Strip Cropping lor Soil Conservation. 
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Figure 3.-4, Trees are not reproducing in this heavily grazed farm woods. 
The soil is compacted and erodible. Wildlife would find here little food 
and cover. The fence has just been put up. This woodland will now 
have a chance to become more like tho woodland in B, where the under- 
story makes good cover for wildlife. This protected woodland contains trees 
of all ages and therefore produces a sustained crop. W. Va. 19,008: Md. 10.077 
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Figure 4. — Strip-cropped fields provide different kinds 
of well-distributed cover for summer birds. \w. Va. lo.oso 



particularly, benefit from strip cropping, for on a strip-cropped field 
an extensive area is not denuded of eover by harvesting. Parts of 
a strip-cropped field remain in cover throughout the summer. Fields 
of small grains and hay laid out in contour strips have been found to 
contain two to four times as many birds as block fields of comparable 
area planted to those same crops. 

Cover Crop* 

Through the use of winter cover crops following com, potatoes, or 
other clean-harvested crops, a fairly even distribution of cover is 
maintained during the fall and vdntoT months. These cover crops, if 
properly used, help to build up the soil and prevent soil and water 
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1 eoe« They also help to improve the habitat for wildlife in fields, 
orchards, and vineyards that would otherwise be barren during the 

"someTover props are more useful to wildlife than others. If the 
rover crop is to be cut for hay or turned under for green manure 
before maturing, it may make little difference what crops are used. 
But if the crop is to be matured, the use nf the lespedezas, millets 
(fi? 5) clovers, and Sudan grass is rercimmeudcd, where they are 
adapted to the conditions of the soil and the requirements of the farm, 
for these esrops furnish food for wildlife, as well as cover. 

Diversion Terraces 

Another conservation practice that offers an excellent opportunity 
for the improvement of wildlife cover is the use of diversion terraces. 




Figure 6.— The sod filter strip above tlie diversion ter- 
race provides a travel lane and nesting eover for 
wildlife. Md. 20,029 

A diversion terrace carries surplus water from sloping land. Wherever 
possible, it should empty into a natural drainagcway, a woodland, or a 
pasture, where the water may cither be carried in an ^tabhshed 
■stream channel or spread on a safe ground cover to seep into the soil. 
The diversion terrace may empty into a constructed outlet, which 
oarries the water from the low end of the diversion t(MTaee to the 
nearest watercourse or other place of disposal. This outlet should be 
in permanent sod except at points wh«re overfall structures may be 
needed. 

Tho diversion terrace and the strip of land above it, called a filter 
strip, must be in pei-mancnt vegetation. The waterway portion of 
the diversion terrace and the outlet should be mowod frequently to 
maintain a pasture-type sod that will cany off the water without loss 
of soil. The filter strip and at least one of tho banks of the tprracc 
and outlet may be mowed for hay. If not needed for hay, they may 
be mowed as required to maintain the hay-type growth. 

Tho strip of relatively permanmt gra^ and legume vegetation in 
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the diversion terrace and outlet furnishes a desirable nesting area for 
birds and a travel land for all wildlife. Many of these diversion ter- 
races will serve as a cover lane eonneeting one woodland with another 
or linking other areas that provide cover for wildlife. The filter strip 
above the diversion terraee (fig. 6), whieh should be at least 40 feet 
wide, produces an area of proteeted cover in a field that would other- 
wise be completely cropped. 

Natural Drainasewayi 

Natural drainagcways on cropland, even though shallow enough 
to traverse with farm machinery, should be permanently protected 
by a good sod so that they will carry off excess water without gullying. 
The arainageway will furnish cover for field birds. Since these grass 
strips go up and down the hill, many of them form eross-eonnecting 
links of cover with diversion terraces and contour hedges, thus 
markedly improving the distribution of wildlife habitat in open fields. 

FfELD HEDGES 

Contour field-boimdary hedges of woody vegetation help to control 
erosion; if well managed, they moderate the effect of winds on the 
crops in adjacent fields. They serve as travel lanes for wildlife, 
especially in areas of extensive open fields. A good field hedge also 
gives harbor to the birds that control insect pests. For many kinds 
of insect-eating birds hedges are preferred cover. Most of these birds 
will not be present in a field without hedges. Besides the songbirds, 
hedges attract most farm game birds and many other species. The 
better the hedge, the greater will be the number of desirable birds 
that live in it. The many benefits derived from contour field hedges 
will usually justify tlie 6 to 8 feet of ground they cover, and a well- 
planned hedge adds beauty to the farm scene (fig. 7). 

A Managed H«dse 

A managed hedge is one that is planned as to location and the com- 
position and arrangement of species. It is cared for during the penod 
of growth and is then maintained in the desired form. Natural 
hedges, even though their location has not been planned, may often 
become managed hedges by selective cutting and maintenance. Ine 
hedge should be composed of species that will not grow too high or 
wide. The desired height depends on what crops are grown w 
adjacent fields and whether protection from wind erosion is needed^ 
(If a field is to be fully protected from wind erosion, a windbreak type 
of planting (pp. 15-16) should be used instead of a hedge.) . 

If a new hedge planting is subjected to excessive competition oy 
grass, it is well to mow the strip once a year untU the shrubs nave 
attained enough height to stand over the grass. Mowing must De ai 
the height of the top of the planted shrubs. If a hedge is to De cou 
tinually effective and retain the desired form and composition, occ«^ 
sional maintenance may be required. Wlien a P'"^'^* "■^^^^'^LL. 
great a height or branches too widely, it must be cut back, uc 
sionally, unwanted species may seed in. Such encroaching F 
should be pulled or cut out. When individual plants in the neug 
die, they should be replaced as soon as possible with other pia 
The care exercised will be repaid in the quality of the hedge. 
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Locolion of Hedges 

On a number of types of locations field hedges may serve both to 
conserve soil and supply cover for wildHfe. Usually it is convenient 
to plant a hedge on a field boundary — often a strip-crop boundary. 
The top edge of the filter strip above a diversion terrace is another 
suitable location. Permanent contour fences, except those between 
pastures, are generally acceptable sites. To provide for future fence 
maintenance, plantings should be made on only one side of a contour 
fence, and not on a pasture side. Hedges should connect with other 
hedges, swales, woodlands, or swamps wherever this is practicable so 
that wildlife may use them as avenues of travel between coverts. On 
sloping lands it is generally uj^ent that hedges be kept on the contour, 

Contour Hedses 

Hedges give better proteotion against soil loss and run-off if planted 
on the contour. A thick stand of shrubs on the contour will aid in 
controlling soil loss and run-off by slowing down the velocity of the 
run-off. The water drops part of its load of sediment as its speed 
decreases, and more of the water seeps into the soil. 

Contour hedges tend to break up wind motion near the ground, 
Tliey thereby lessen the effeet of drying winds, so that more moisture 
is retained in the soil near the hedge. They also retain a more even 
snow cover in the winter, wliieh makes for better distribution of mois- 
ture. A hedge planted on the contour also makes a permanent con- 
tour marker that facilitates contour cultural operations on adjacent 
fields. If placed at the top of diversion-terrace filter strips, the hedge 
lielps to protect the diversion terrace and assures the permanency of the 
filter strips. If prevailing winter winds come from above the diver- 
sion terrace, it may be more desirable to place the hedge below the 
terrace to prevent clogging with snow. 

Sdcctton of Plontins Slock for Hedges 

The utmost care should be exercised in the choice of species for 
liedge plantings. Species should be chosen and arranged so as to 
get a thick-growing hedge of the desired height that is easily main- 
tained and will not spread or allow weeds to encroach. 

There are many desirable shrubs for planting in hedges. Those 
most generally adapted for tliis use in the Northeast are listed here 
in two height classes, those under 6 feet high and those 6 to 15 feet 
liigh. This list should not exclude consideration of other shrubs in 
any locality. The two vines in this list are recommended only for 
fence plantings. 

Shrubs under 6 feet high: Shrubs 6 to 15 feet high: 

Blaek chokebcrry Silky cornel 

Thunberg barberry Tatarian honeysuckle 

Gray dogwood American elder 

Aineriean hazelnut Arrowwood 
Bayberry Highbu.sh eranberry 

Swamp rose Vlnre: 

Suowberry Climbing bittersweet 

Coralberry Virginia creeper 

The species used should be adapted to the existing soil conditions 
and climate. The soils to which the reeoinraended species are aaapt«a 
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nH their "cocraphic range are indicated in the list of plants beginning 
' Le 45 The shrubs that normally exeocd 6 feet m heigiit reqmie 
nrnning unless the height is not objectionable Similarly conifers 

iirli as the pines, spruces, or cedars nmy be uswl, with the knowledge 
that thev will attain excessire height if they are not cut back. 

The species reeoinmended for hedges will not provide a hedge ot 
thp type that serves as a fence to turn livestock. If a fence hedge is 
kired Osage-orange, honey locust, or hawthorn may be used. Jt 
should 'be iwognizod, however, that these species will require cutting 
annually to maintain thwir ©ffoctivcufss. 

Arrongemcnt of Plants 

The hedge may be planted as either a single row with a 1-foot 
suacine or a double row with a 2X 2-foot staggered spacing. The 
latter arrangement is usually the better, for it enables one to iis(> 
two species of plants and still gain uniformity. Two or more spee.es 
should be used in each hedge; tho lower growing ones m the up nil 
row and the higher ones ui the row below. If eonifers are used, it is 
best to put them in the lower row in clumps of throe or four, about 
50 foet apart. Thes(^ elumpa furnish oxaaient winter shelter. 

The distance between contour hedgoe on a long slope of open helcls 
will depend on individual eireumstRneos, but ft spftcmg of 200 to bUU 
feet is generally satisfactory. 

WINDBREAKS 

Windbreaks are often desirable where wind erosion is serious or 
whore winds cause an excessive drying of the soil in some seasons 
of the year. In parts of the Northeast, windbreak plwitmgs are also 
useful as natural snow fences paralleling highways. 

Windbreaks differ from hedges in tliat tiiey aa-e higher ivnd wulei 
and are usuallv composed of different plant spocios. They ai'o 
placed piimarilv with reference to winds ratlwr tlian slopes. A good 
windbreak is tnaiigular in cross soetion, largely evergreen, and com- 
posed of both trees and shrubs. , , 

A windbreak should be placed perpendicular to the direction ot tile 
prevailing winds and on the prevailing windward side ol t'"' P*^!" 
it is to protect. Wlicre damaging wiiuls come froin diflereiit direc- 
tions in different seasons, plantings should bo mad(> in more .""^ 
direction, If planted as a snow fence to protect roads from dntting, 
the windbreak should be placed with regard to both thc^ direction ot 
the road and the direction of the prevailing winter winds. It mi^i 
bo as nearly parallel to the road as is possible and at th^; same time 
(■rosswisc to the direction of tho wind . Plantings .50 to 1 00 ffifrt trom 
the road, dejionding on the height of tho trees, allow for settling ol 

'Sbreaks should be at least four rows wide the two «)ws on 
tho windward side being low and medium-height shrubs spaced .iw j 
feet apart. The third and fourth rows slvould be evergreen trees ptacca 
at 6-foot intervals in rows 6 feet apart with the mner row 6 tcct irom 
the lnn(>r shrub row. The trees in the two rows of eOnifor shouUl DC 
stagger-spaced, as should the plant- in tlie two shrub ^^s. W^e^re 
destructive winds come from all directions or from opposite dij^cuons, 
the planting should be wiikvned to include a double row ol shruDS 
on each side of the conifers. 
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Any of the evei^roen couifere adaptaW® to tho locality and site 
can be used in windbreaks. Pinoe, spruoes, and codars are oxcellent. 
Among tho shrubs, those that grow thick are best, cspociahy if ever- 
green. Baybcrry' is ospooinlly good. All shrubs listed on pt^e 14 
for use in hedge plantings may also be used in windbreaks. 

Spacing of windbreaks is dctennined by the anticipated height of 
the conifci-s and the amount of protection desired. A safe assumption 
is that a good windbreak is effective for a horizontal distance equal 
to about 15 to 20 times its height. It will usually take 25 to 30 years 
for a windbreak to attain an effective height of 30 feet. After about 
30 years, therefore, windbreaks may be expected to give protection 
for 500 to 600 feet. If full protection is desired before tho trees 
have had time to attain a height of 30 f«;t, a spaoiitg closer than 
GOO feet slioidd be used. 

Besides affording shelter for wildlife where none would otherwise 
exist, the shrubs used in a windbreak furnish a variety of fruits for food 

FIELD BORDERS 

Field borders are the mai^ins of cropland, pasture land, or hayfields 
adjacent to woodland or other h^h woody vegetation. A strip 10 
to 50 feet wide along the edge of a field or pasture, particularly on 
moderate to steep slo()es, may be eroding and iinproduetive. On 
cropland this severe erosion is often larg(>ly du(> to the turning of 
machinery at the end of crop rows, but the removal of moisture and 
plant food from the field by the long roots of the nearby trees also 
makes the soil more subject to erosion. The shade produced by the 
trees sometimes hinders good crop growth. 

A field border, then, is a strip of land that not only fails to produce 
the intended crop but impairs the stability of other land bv speeding 
up erosion (fig. 8, A). It is no loss to remove from cultivation a 
strip of laud that gives no ecouoniie return anyway. 

The economically unproductive land at the (>dge of field or pasture 
should be retired from crop or pasture and planted as a fi(>ld border. 
The border will be as wide »V8 the unproductive strip it rephices. It 
should be put into permanent erosion-controlling vi^getatiou of a 
type that will not, in yeai-s to come, create another erofling and un- 
productive border (fig. 8, B). This condition excludes the use of 
trees and admits the i)hintiiig of lierbuceous plants and shrubs. 

The most generally adajjted cover for these eroding field borders is 
a hay-type sod. If put in sod, the strip retired from a field can be used 
as a turning ground for farm machinery. It can also be maintained 
simply by mowing and disking or reseeding occasionally. 

The use of shrubs on a part or all of the border is sometimes the best 
practice. If the border to be retired is 30 feet wide or more, it is 
generally advisable to devote the half of the strip next to the woods to 
shrubs and the other linlf to grasses and legumes. A border retired 
from pasture should be fenced, and it is generally best to plant the 
entire border to shrubs. The use of shrubs in plantings along wood- 
lands is discussed on pages 21 and 24. _ t c, ]A 

Perennial grasses and legumes are usually more desirable for new 
borders than short-lived species. Some annuals or biennials tnat 
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Figure 8.—^, A field border unproductive for a width of 25 feet. The soil is. 
eroded, and the tree roots take plant nutrients and moisture from the sou 
A mixture of perennial grasses and lefumes would Ptop erosion on tnia 
border. B, This border seeded to Lespedeza sericea makes a headlaiul lor 
turning farm machinery and provides eover for wildlife. »encea J«|«5[««4 
only to the southern i)art of the Northeastern States. In New fcnglawd 
other legumes may be used. Md. 333: Oa. io.ots 
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reseed readily are satisfaotory, if they are preferred to perennials 
On some borders it may be advisable to seed an "annual aloTig with iIm 
perennials to "ive a qiiifk cover, since the perennials often take more 
tliivn 1 yotir to make a satisfactory stand. 

The species tised for border seeding^s should be chosen for their 
adaptability to the soil and the locality. If possible, one or more 
legumes should be included in the mixture. Species that provide both 
food and cover for wildlife are to bo perf erred. 

Table 1 gives some of the more desirable species for seedings of this 
type. Local conditions may require changes from the mixtures recom- 
mended. From his knowledge of his land, each farmer must determine 
which mixtures arc suit-able for his use. 

Table 1. — Mixtures of grasses and legumes for seeding field borders and gullies for 
erogion control and the development of vnldlife cover in the Northeastern States 



States ' 


Seeding datta 


Mixture to contain 
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hi 

>» 
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C 

9! 

1 
a; 


Timothy or orchard 
grassor tall oatcr ass 


Domestic ryegrass 


White sweetclover ' 
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Lbt. 
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£6«. 


Lh». 






per 


per 


per 
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per 
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acre 


acre 


acre 


acre 
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April-May 
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0 


7 
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southern Pennsyl- 
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0 
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0 




4 
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low altitudes in West 


February-Mardi 
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0 


0 
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0 


Virginia. 

















Sue 

« "a 

O cs £ 

p!?8 



a 




Lbt. 
per 
tare 


Lbt. 
pa 

«K 

It 


0 


It 


0 


It 


10 


2i 



' Recommendations for any speclflc locality may nead modification to fit local conditions. 
' Neutral or sweet soil, pU over 5.5. 

> Sour or acid soil, pH under 5.6. , 

< S»ricea may alao be uaad without the nurse crop. SeedinK should be at the rate of 20 pounds per acre. 

'iVo mixtures we given for each of the two areas. For the southern 
part of the region, Lespedeza sericea with a nurse crop is suggested 
for the more sterile and difficult sites. On certain sites otiior species 
mav be more adapted than some of those listed. Any of the vetches, 
trefoils, sweotclovcrs, and other legumes may often he suited and are 
desirable for ficld-bordor planting? ., 

The sccdbcd should br prepared by plowuig or disking the soil 
liglitly. A ligiit mulch of manure, barn sweepings, straw, or similftr 
material should be applicxl if available. If erosion is severe it is 
desirable to use some coarse mulch of evergreen or hardwood bousins. 
Wliero a good catch and satisfactory growth cannot be reasorianiv 
expected because of lack of fertility or lime, the required fertilizer 
or lime should be applied before seeding. Sometimes the use o 
manure will take the place of lime in swoftcning the soil. 



WILDLIFE JIAXAGEJIKXT OX A KAKH 



19 



GULLY PLANTINGS 

Planning a gulliod area for \sildlifi' should not be undertaken 
M)art from a consideration of the cropping plan for the surrounding 
^Ids The best treatm(>nt foi- a gulli<Kl area can he determined 
only when a gully is thought of as part of a drainage area, because? 
treatment of a gully may oft<>n have to be begun on the drainag(> 
area itself rather than ui' the gully. Questious of cultural practices 
on the drainage area, the divereion of water from the gully head, and 
the placing of temporary cheek dams or other meehnuical controls 
within the gully should be thought through before a decision is made 
jibout the vegetation to be used in the gullies and the methods of 
planting. A discussion of gully control in relation to farm jjractices 
on the drainage area of guUies is given in Fanners' Bulletin 1813, 
Prevention and Control of Gulliiw. 

If studv of a gullied area shows thai shrubs and trMs oan be uswd 
in controlling erosion, s])eoies of woody plants that provide food and 
cover for wildlife shoulcl he selected for planting. 

Since gullies are often exceedingly sterile and dry, those species most 
tolerant of drj' and infertile soil are best. (See pp. 4G-50.) The fol- 
lowing woody plants arc raoomm^ideid for gully plantings: 

Woody planb! best adapted to top and uppw part Woody plants best adapted to lowtr parts of Rully 
of gully: bank? and bottom: 

Thunberg barberry Silky cornel 

Climbing bittersweet Gray doRwood 

Shrub bushclovor Persiminoii 
Hall Japanese honeysuckle Jack piuc 

Tatarian honeysuckle Virginia pine 

Bayberry Black locust 

Virginia creeper Basket willow • 

Snowberry American elder 

Coralberry 
Blackhaw 
Fox grape 

The pattern of the gully plantation should be decidecl before planting 
is begun. Generally, the low(>r growing shrubs and vines ar(' used on 
the upper banks and top edges of the kuHv iind the higher shrubs and 
trees on the lower part of the hanks and in the bottom. This arrange- 
ment is particularly desirable if the adjacent land is cropped, for trees 
down the sides of the gully or in its bottom do not shade the fields 
nor take the moisture fron^ the crops. 

The spacing of the plants usod in gullies is important. The standard 
6 X 6-foot spacing of a woodland plantation is satisfactory only if the 
flow of water through the gully is small. If the gully banks are ste<»p 
and much water flows through the guHv, plantings may be spaced as 
close as 3 X 3 feet. 

Grass may be seeded in a gully to give temjjorary control while 
shrubs or trees are b(>coming established (fig. 9). It should be used 
with die woody plantings in anv gully that is causing damage to lower- 
lying land if it is desired to protect that knd from further damage 
within 1 or 2 years. 

The seeding mixtures recommended for field borders may be used. 
If grasses are seeded in the spring, the shrubs should be plantofl first 
or delayed until the succeeding spring. If the seeding is made in the 
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FiGUKE 9.-^, This bare, active gully affords no haven for wildWe- 
overhanging' tops of the banks have been ^ °Ped Pr^^tef ^^^^^^ 
and planting. ' B, The same gully 2 years after having been seea 
a .nixture of perennial grasses and legumes and planted to shrubs.^ 
draw is used as an outlet for t^-« diversion terraces gully as head- 

year sinee treatment, a brood of 16 pheasants used *he^gu">^^ jj.^ 
quarters. 
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fall, tlu- woody plaaiting may be made during Uie pro«>ding or foHowins^ 

'^Scial precautions should bo taken in seeding gnllics The bank 
doDos slioukl not overhang at the top nor shou d the slope oxeoed 
60 porcont, a 6-foot vortical rise to 10 fo^t on ho l^onzoutal In 
preparing the seedbed and raking in the sood, all raking should be done 
Ke contour, not up and down the slope. Tlio seeding should be 
; at r tCJ^^orage at the top of the slope and ightor at the bottom, 
to offset the offect of washing. Thorough mixture of the seed with 
qfliid or fine soil will help in getting a sfttisfaetory distribution. 

The mulch used should be heavier than that rpccwnmendcd for 
field borders A brush mulch held down with willow stakes is often 
needed in the bottom of guUies in addition to the lighter muloh 
Where sufficient moisturo is prmma^ filw willow sta-kss will sprout 
Mid assist in the control. 

THICKET PLANTINGS ON SMALL NONFARMABLE AREAS 

Thw are small areas on most farms that c.mnot bo profitably 
used for erops or pasture and are not adapted for a woodland plaut- 
ing-shik holes, rock outcrops (fig. 10, A), farm roiMlbauks, wet spots, 
field eornors (fig. 10, B), woodland hordere (fig. 11), or idle.phioes 
that do not fit into the field plan. \Iany of these nroas ar^ seyaraly 
eroded Except for the areas of tillable land that do not ht mto the 
lav-out of crop fiokls, these places should be devoted to woody plaiits 
that birds and the wildlife can utilize. On the tillable f'j'is .^l^- 
lifefood-patch planting of cprenls may he ma<le iii placo of tlie thicket- 
type planting. , , i j i *i 

Thicket plantings are of two gwieral types, the border type thoso 
that are adjacent to existing or future woodland, and the island type, 
those that are isolated in open land (fig. 12). Both shrubs and trees 
mav be used in either typo of planting if there is enough room for trees. 

ftoth types of thicket plantings give a cover of progressively higher 
vegetation from open land to \ov, shrubs, then to high shrubs and 
trees. This arrangement prevents shading of adjaeeiit crop fields 
and the depletion of soil fertility. The bord«ff thiokftts protect the 
woodland from drying and dainivghig winds. 

The aiTftngcinont of the border-type planting along a woodland 
differs from that of th(> ishind-tvpe planting ni open land. In the 
island planting at least two of the outer rows are of lovv^rowing shrubs, 
and these are backed up bv two or more rows of ineduirn to liigli 
shrubs. The center is planted to trees, among which conifers axe 
often included. If the plot is lees than 40 feet t>cross, it is best not 
to plant any trees. , 

In the bordor-tvpo planting the thn-o phmt groups are arranged 
ill bands paralleling the existing woodland. These groups will follow 
the same seqiienec »s in the island arrangement; low shrubs next to 
the open field, then medium to high plants, a»d, if room is left, small 
trees next to the woodland. It is often advisable, as stated on p. 10, 
to combine the woodland-border tJiieket planting with an herbaceous 
field-border seeding. 
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Figure 10. — A, hi this thicket planting on a roeky outcrop, wildhfe fin( 
cover in the midst of a large erop field. B, A thicket planting in this he 
corner enliances the beauty of the farm. On the edge of the thicket a 
privet, rose, and viburnum; in Wie center are spruee and pine. Dogwo( 
is conspicuously in bloom. Pa. 110,223 and Pa. 
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The shrub border should be composed of at least four kinds of 
plants in at least four rows, arranged as illustrated iu fig. 12. The 
usual spacing of 6X6 feet is recommended, although it is desirable 
not to plant the shrubs in porfcctly oven rows. The shrubs will appear 
more natural if they arc spaced somewhat carelessly. Straight-line 
divisions between the species should also be avoided, though it is 
best to plant according to height. 

For planting in shrub borders those species should be chosen that 
will provide food for the wildlife species especially to be encouraged. 
For example, a four-row border planned for rufled grouse might include 
dwarf rose and black chokcbcrry in the outer row, gray dogwood, 
arrowwood, and bear oak in the two middle rows, and wild crabapple 
in the row next to the trees. Information on the utilization of shrubs 
by wildlife is given on pages 47 to 49. The shrubs used, of course, 
must be adapted to the soil and must have the desired height 
characteristics. 

In both isolated and border-type thicket plantings the shrubs 
should provide the best possible balance of wildlife foods for all 
seasons. The needed plants that are not present in adjacent or 
nearby coverts should be included in the thicket planting. 

The following trees and shrubs are recommended for thicket and 
woodland plantings: 



Low shrubs: 
Black ehokeberry 
Thunberg barberry 
Climbing bittersweet 
Ameriean hazelnut 
Bayberry (fig. 14) 
Virginia creeper 
Swamp rose 
Snowberry (fig. 15) 
Coralberry 
Mapleleaf viburnum 
Fox grape 



Medium to high sbrulw; 
Silky eornel 

Flowering dogwood (fig. 
13) 

Gray dogwood 
Tatarian honeysuckle 
American crabapple 
Wild plum 
Bear oak 
American elder 
Arrowwood (fig. 14) 
Nannyberry 
Blaekhaw 

Highbush cranberry 



Trees: 
Sugar maple 
Hackberry 
Persimmon 
Red mulberry 
Norway spruce 
Red pine (fig. 14) 
White pine 
Virginia pine 
White oak 
Red oak 

Mountain-ash (fig. Hjj| 
White cedar f 
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W^oodlands usually occupy the most credible lands on the farm— 
estpcp slopes, rough areas, ravines, and stream banks. They should 
arefore provide a good cover of vegotatiou to hold the soil in place 
Qcc a woodland is abused, it deteriorates, and the soil begins to wash 
ray. Farm woodlands, both new and old, are also among the most 
liuable cover types for wildlife. A woodland must be thought of as 
loinmunity in which many species of both plants and animals live 
pother, in ways as yet but little understood. The animals inhabiting 
;continually affect the woodland, and practic»llv all wood-cuttini 
lerations in turn uflect them. 

It is therefore important that woodland-management practices 
"Vide for the maintenance of wildlife in order to insure the maximum 
rabiiied crop of wood, wildlife, and other products and the continued 
^itliful survival of the woodland. In managing a woodland for 
liitiple use, a course of moderation must be pursued. The highest 
■ssible development of any one product occasionally must bo modi- 
(I in favor of others. The plan of management should assure a 
asonable crop of both wildlife and wood products. 

An Mco) Woodland for Wildftfc 

The ideal woodland for wildlife is one in which sound principles of 
restry, soil conservation, and wildlife management are ap])lied. 
nee good forestry requires that all trees except den trees should be 
irvosted for their wood products on reaching their greatest growth 
sound wood, the woodland will be an uneven-aged stand, pre- 
iminantly second growth and immature. Any community, to con- 
»ue to thrive, must be composed of individuals of all £^os. Exclusion 
livestock from the woodland and protection from firo are other 
iiidamental forestry practicoe. 

For wildhfe a mixed woods of both hardwoods and conifers is best 
t 16). A balance of hardwood and coniferous trees and shrubs 
io makes the host cover for the protection of the soil and produces 
le greatest amount of timber. Single-species stands are more subject 
) disease and injury by insects than mixed stands. At best, they 
mi"]! a restricted food supply and a single type of cover for wildlife. 
Iicy provide neither a balanced diet nor satisfactory protection. It 
also well to maintain a scattering of all species native to the type, if 
l»t as crop trees, at least as fillers and wilalife cover aiid food, 
in a woodland suitflble for wildlife, all shelter and food types 
h'ded by a species must exist within the area covered by an individual 
'the species. If, for example, an animal travels over an area hav- 
radius of only a quarter of a mile, all its requirements must be 
ovided within that area; otherwise, it cannot occupy the area at all. 
MIS, all types needed by an animal should be near enough togetlier 
permit the use of them all. 

Woodland PlonfoHon* 

Areas too steep or eroded to continue in crops or pasture should be 
'tired to woodland. In planting a new woodland, hardwood treoe 
conifers should be mixed according to site adaptability. The 
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species within both groups may also be mixed, and fruit-producin? 
trees such as liackberry and mountain ash used along the exterior next 
to the shrub border. This insures adequate light for good fruiting' 
The typo of tliicket planting reeommended as a border for woodlands 
(pp. 21 and 24) should also be provided for woodland plantations 
Some of the trees suitable for woodlwid plant«tions that provide food 




»nd shelter for wildlife are listed on page 24, but many other timber 
species may also be used. 

The size and arrangcmcni of the types within the woodland are also 
important. Wildlife is a product of edges; that is, the borders bttwecn 
diftercnt types of vegetation. The first 100 feet of any type is highly 
productive of wildlife; the second 100 feet is still prociuetivc, but less 
so than the first; tlie third loss than the soeond, and so on. In the 
Northeast, as a general rule, it is b(st if the width of a single type of 
woodland does not exceed 600 feet so that no point will be more than 
300 feet from an edge. Within each type a variety of species is 
generally desir»bl«. 

Sources of Planting Stock for Woodland Plantations 

Nursery-grown seedlings or transplants are preferred to cuttings or 
wild plants. Nursery stock is available from commercial nursenes, 
St«to nurseries, and through the facilities of soil conservation districts 
(in cooperation \\'ith the Federal Government). 

Soino species may be handled satisfactorily as cuttings or wild 
plants if duo precautions are taken. Methods of propagating stocK 
from cuttings or by transplanting are described in Farmers' BulleWn 
}567, Propagation of Trees and Shrubs. 
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The Planting and Cave oj Woody Plantations 

I Planting sliould be clone as earlj' in the spring as weather conditions 
permit. It is advisable foi- two persons to work to<p;thev, one diggjing 

' holes witli a mattock, grnb hoe, or spside, the other setting the plants. 
Diwtlie holes deep enongli to nccounnodate the roots withont doubling 
them. If the sod is heavy, it should l)c rcmovod for 1 foot all around 
the plant, lleniove the ])liuit from tlio supply, which is carried in a 
pull with a httle water in the bottom, and hold in the hole so that the 
roots are wll spread and the junction of roots and top is just at the 
cround level. Press loose earth around the roots with the free baud 
and tain]) down firndy with the foot to the groinid level. 

Tlie first rule in caring for a i)laiitation is to exclude fire and live- 
stock from the area. The rest of the maintenance required is an oc- 
casional weeding out of any unwanted species that may have seeded 
in naturally. About once every 4 or 5 years, or more often if necessary, 
remove all encroaching unilesirable trees and shrubs with the ax or 

I brush hook. 

1 After the plantation is 2 years old, it may need some rcplant/ing. 
I If the survival has been 70 percent or better and fairly even, it is 
I just as well to let the few open spots fill in thcmselv^, but all sizable 
failure spots should be replanted. 

Improving the Woodland for Wildlife 

I The first step in wildlife management is to study the distribution 

! (if food and shelter. As already expliiincd, all shelter and food types 
needed by an animal should lie within the range it covers. An area 
deficient m either food or shelter is unsatisfactory. 

To improve stands deficient in shelter, these practices may be 
employed: (1) Liberation of sui)pressed conifers suid other shelter- 
producing species. (2) intcri)lautnig of conifers in poorly stocked 
stands adjacent to food-ijroduoiug cover if protecting the stands frojn 
grazing is not likely to result in satisfactory natural seeding, (3) con- 
strnction of brush piles from cuttings, and (4) hastening development 

> (»f pteiitial den trees by girdling. 

To improve stands deficient in food, the following practices will be 
helpful: (1) Liberation of food-producing trees and shrubs, especially 
diose adjacent to existing shelter luiits and near the border of the 
woodland; (2) selective cutting to create small openings to admit 
sunlight to the fort«t floor and induce gennination and fruiting of 

I many food species, and (3) planting woodland margins to borders of 
food-prod ncing woody and herbaceous vegetation as described on 

I pages 21 and 24. A good system of roads is helpful in making the 

I openings mentioned in (2). 

hhierjdafUing Conifers 

( In woodlands from which the conifers have been eliminated, tliere 
j may be no reasonable expectation of natural reproduction of these 
species. In such woodlands, if wikllifo shelter is markedly deficient 
\ and the crown canopy of hardwoods relatively sparse, intcrplantmgs 
of conifers may be made in clumps in the crown openings. The 
standard plantation spacing should be the goal, and usually shade- 
tolerant species, such as Norway spruce or white pine, should bo used. 

I 
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Where the crown openings are fairly larjre and unih>rstoiy competition 
is not too severe, less shado-tolorant species may be included. 

Selective Cutting for Woodland Borders 

The woodland border usually is an edge between two types of 
Togetation, the woodland itself and some open-field typo, Tho 
amount of desirable odge may be incroasetl by a shrub border bctvrepn 
these two. 

If a planting is not feasible along a woodland border it is advisable 
to make a selective cutting of the tree species from the edge of the 
woods oyer a period of ye*rs. Usually tiiore arc cmougli of tfio 




FiocRB 17. — A hordor deveJojJcd by selective cutting. 

The treos have hocti tal:cii nut nnd the fihriliiulelt. After 

.srvrral cnttinRs ovtT a Mwrnlx-r of ycftrs, 95 pcrccut of 
the horder is cmniKwod of shrut)s of 15 species. ^O'^^^ 



desirable kinds of shrubs to ostahlisli a border thicket after the tree 
wjwcw^ l\\\v«. been, ftvwumcc-cut sovoral timoa (fig. 17). A depth 

oi 25 Imt or more is nm\a6 in smb n cutting. 

Sdfctive Cviting in the. WooiUand I-nUrior 

Tl»p composition, quality, nr\d density of a woodland stand may be 
modified by selective cutting, In these, operations, considoration 
should be given to providing the food and shelter needed for wilcUi p. 

Woodhmd edges proviilc the best wildlife habitat, and the part ol tlic 
woodland proper next to the edge is also of special usefulness to wild- 
life. It IS bhereiore oiton dts)m\>iD m m«nfl^nff Uio w 
tTCtlt tho outer 100- to 200-foot zone, in a special mannor. In t)lis 
zono a ronsniwhh luimhor of lood-prodvnns trops shoiiUl be lavorcQ. 

EacJi piece of woodland must bo studied to determme which species 
»rc to be favored. Those species that shall be left to produce looa 
depend on the kinds of wildlife waiitofl. For ruffed grouse it migi« 
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V. Ao^wMc to pay pavticuhir attention to poplar, liophornbcam, aad 
yorbSl^ ^vl^'^^^^^ for gray squirrels the oaks and Inekones would 
f w Usually it is desired to manage more than a smgle species of 

■S and tlie requirements of all must be plaimcd together 
^ffr'fhe sp^-ies to be favored have been deeided on, euttmg .s 
r \I\ to encouracc thorn. This sometimes is accomplished by the 
'^I'n of supp.3 incHvidualg through removing the competing 
'tu Som? species may be inertnised by makmg small openings 
P te\vSnd to Induce the germination of seed on the forest floor. 

Whwe doS-inhabiting aiiimals sueh as squirrels and raccoons are 





fTpure 18 — U boUow trees that take up too much space 
beneath. 

>Vi«itcd, hollow trees, or 'Volf" trees in the P'-^-J^^Jf • «J ^^^^^^^^^^^ 
hollow Should be loft, no fewer than two per acre ^2!'t Z^A ,^^^il 
may bo W to speed up the development of hollows mid < hmmato 

dominating foliage (fig. 18). . ^„ff„r nf selective 

Improvement of the quality of the stand V" «; "VoodS 
cutting of Individual specimens lathor than ^f.^P^/,?-^ J" e trees, 
maBa|.m™t ior \im\>oT lU^ ^- douc by removin- the defcc'^'\^ tjc^^ 
tWoCy providing space for other troos of brtt« of an ^^^^ 

desjflor wMife may sometimes be ^-^^f^^^^Td B^t if a 
healthy condition, in whrch case thev should ; »ovod. 
tree valuable to wildlife is retarded for want of ^'^^ . 

to remove enough of Uie competing st*ms to provide light for 
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retarded tree, with due consideration, of coin-S(>, for the vahie of fK 
other trees Other thin^^s bcin- equal, individuals of seedling oriSn 
should be favored over those grown from sprouts. Plants fu?nishh^ 
browse beeome unavailable as food for animals such as deer if f „! 
grow too high Thinning: cutUngs of hardwood species will cZl 
sprout growth that provides needed browse. 



Forest Canopy 



A crovyn eover of at least 60 percent (throo-fifths of the ground 
shaded at mid-day by tree fohage) should be maintained in all wood 
lands, i'^ven if most of the trees arc inferior in quality, excessivo 
cutting should be avoided and a 60-pweeiit crotvn maintained to pro 



ft 



Figure 19.- -The removal of trees in the foreground 
helped to reduce the crown density to about 70 per- 
cent. The density of the understory will increase. 
^WBh hae lieen used to build a brush-pile shelter. I'a- «>,m 

vide adequate erosion control and to scrv'c as a nurse crop for more 
valuable species. Living trees should be cut only to release more 
desirable individuals, to improve conditions for seeding and germina- 
tion, to decrease overstocking, or to remove plants that are seriously 
diseased. 

The forest canopy should include some trees that bear food for 
wildlife. Many of these are included in the list beginning on page 46. 
Others equally valuable are such trees as hophoinbeam, rod maple, 
beech, and all the oaks and birches. In the outer part of the woodland 
the number of wildlife food trees encouraged may be much larger than 
in the interior. Jt may be composed entirely of food-producing trees 
if most of them also furnish haivestablc wood products. 

Tlw density of the uiidei-story is controlled largely by crown density. 
The crown should be open enough to permit a good uuderstory of 
shrubs and young trees, yet not so open that the undergrowth becomes 
rank over lai^e areas (fig. 19). A density of GO to SO percent usually 
yields an undersfeory of dosirable spacing. 



WILDLIFE MANAGKMEKT ON A FARM 



35 



Brush PUes 



Where shelter of a natural type is ina(l(>qiiate, some of the slash 
froin cutting operations may be piled. TJiis is always beneficial 
where rabbits are especially desired. Brush piles should h* fairly- 
large and loosely constructed. The brush should bo pilod on a stmnp 
or other object in order to ensure looseners at the bottom. Care 
should be taken to place the coarser limbs at the bottom, and the 
remaining brush should be piled at random. About 12 feet in diame- 
ter and 8 feet in height is a good size, and two to fom- such piles per 
acre is a good spacing, depending on the need for additional shelter. 



Flowing water, r\mning clear and pure, furnishes water for livestock 
and otlier farm uses. It provides a hnhitnt for nitwiy fish and animals. 
A strown properly controlled throughout its course remains relatively 
steady in flow and is less likelj' to dry up or flood. Planting the 
stream banks helps to kee]) sediment from streams. A good covering 
of vegetation on stream haid<s not onlj' holds the banks in place but 
shades the stream, reduces evaporation, fwid hftlps to hold do\vn the 
temperature of the water (lig. 20.). 

The most adaptable type of bank cover for most farm streams is 
shrubs. Large trees should be kept back of the bank so they will 
not uproot. Moisturo-loving shrubs arc best for Uae planting of baro 
and eroding stream hanks. The following arc especially recom- 
mended : 

Woody plants adapted to thft top and "Wixxly plants well adapted tlose to the water: 

iiliper part of the Dank: 

Silky cornel liod-osicr 'fig. 14). 



Highmish cranberry 

The method of planting a stream bnnk depends on the severity of 
the wash against the bank during seasonal high water. Overtopping 
banks shoidd be graded to a 60-pereent slope or less. If high water is 
likely to cut badly, and especially if ice damage accompanies the high 
water in the spring, mechanical measures will be required to protect 
the plantings until thoy attain enough growth to liold by themselves. 

A mat of cut brush, either hardwood or conifer, securely held do^vn 
with wire staked into the ground has proved to be the best protection 
(fig. 21). If willow stakes are used, they w 'lW serve as a part of the 
planting, since willow readily sprouts from fresli-eut stakes. Care 
should be taken to make the cuttings from a desirable type of willow. 
Specimens shoidd be selected that are known to have remained as 
shrubs for some time, for the tree species aj-e not so desirable. Willows 
should be selected from a damp, but not a boggy location. 

Planting sliould be done oarlv in the spring and after any needed 
brush matting has been appViwl. Spacing must be detorminod 
according to the need foi- rapid eorerng«? of the bank, but it should be 
close, generally 3 X 3 feet. 

If trees are desired near the stream, they should be planti^l back 
from the top of the bank at standard 6 X 6-foot spacing. 



STREAM-BANK PLANTINGS 



Virginia creeper 
American elder 
Arrowwood 
Nwmyberry 



Wiiiterbcrry 
Katiket willow 
Arrowvrood 
Highbush cranberry 
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Figure 20. — A, Dry streams are mainly the result of exploitive fanning and 
lumbering on the drainage area of the stream. D, A stream protected by 
eonservation farming on the lands draining into the .stream provides a 
eontiniious water supply. If the banks are well covered with vegetation, 
less of the water evaporates from the stream And less soil washes over the 
banks into the water. N. Y. 20,986; -V. V. 60,255 
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Figure 21. — A, Tliis stream is taking some of the beat soil on the farm; and 
once in the stream, good soil beeomes only a load of sediment. B, The 
same stream bank 2 years later. It has b«en sloped, planted to willows, 
and held with a temporary brush matting. Vt. 30; Vt. 30-D 
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WATER AIEAS AND SWAMPS 

Taking proper earc of wator ao-eas and swamps assists in mnm- 
taining wator tables. These areas may also sorve as reser\-oirs to 
slow up and store water that might otherwise cause damage to lower- 
lying areas. 

Frequently a farmer may obtain monetary returns, as well as 
pleasurable sport, if wildlife inhabit and utilize aquatic and marsl'iy 
areas on his farm (fig. 22). Among the fur bearers the muskrat ranks 




first in economic value. A good muskrat marsh may return as high 
an income p(>r acre as a moderately fertile cultivated field. Mink, 
skunk, and raccoon arc among the four most valuable vnld fur species. 

Watei-fowl and marsh birds are important as game, and the fishes 
provide food as well as sport. 

There are nimierous species of water-growing, or aquatic, plants 
adapted to the control of wave action and the prevention of silting 
that provide excellent food and shelter for wildlife (fig. 23). Table 
2 shows the plautiuf^ stock recomniendotl, type of planting, and the 
sites on which plantmg should be made. 

Roots, tubers, and plants should be planted in the spring from 
April to the middle of June. Wild stock is practically the only source 
available at present. Seeds, unless stored, should be planted in the 
early fall. Seed storage of most species should be in water kept at a 
temperature of from 1° to 4° above freezing. Three times the bulk 
of seed is the best rule of thumb for \hc Mnount of wato*. Contfunors 
should be loosely covered. 

The planting of submerged and emergent species of aquatic plants, 
roots, and tubers may be accomplished by attaching stones or balls 
of day to the stock. The spacing may be 6X6 feet in the deeper 
areas and may gradually narrow to 3X4 feet as the depth decreases. 
Belts of plants paralleling the shore are recommended. Plantings 
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made across an inlet to prevent silting may bo made as solid bolts 
across the flow or as staggered, broken blocks to encourage meander- 
ing of the water. Diroet seeding on the surfaee of the water is the 
most common seeding method but should not be used if aquatic birds 
are common, for they will consume the seed. Either seeds or tubers 
may be planted by encasing them in balls of clay and dropping them 
carefully under the water. 

Marsn plantings are those made on sites between normal low-water 
level and normal high-water level. The spocies recommended are 
those that are emoi^ent and capable of thriving on wet soil. The 
rushes, water smartwocd, and wild duck millet are well adapted for 
these sites. 

Near the low-water margin, plantings spaeed 3X3 feet are recom- 
mended. The spacing may gradually inerense slioroward to the stand- 
ard 6X6 feet. Planting of roots and plants may be accomplished 
with spade or mattock. Seeding here may be directly broadcast and 
should be lightly mulched. 

It may be desirable to use fertilizer in both marsh and aquatic 
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planting. This is particularly true in new and sterile ponds. The 
use of sheep manure and superphosphate in equal parts at a rate of 
500 pounds per acre is recommended. This should be spread in small 
amounts throughout the summer in order to avoid concentrations 
dotrimental to aquatic life. 

In ^1 aquatic plantings, protection from livestock is necessary. 
Fencing is the most satisfactory means of protection, but brusii and 
treetops may be spread over or around the area. Marsh plantings 
should be protected from fire at all times. 

Plant succession in marslilands may often be rapid, causing a de- 
crease of water area. Woody plants tend to take over, giving rise to 
a swampy condition. This is particularly true when silt deposition is 
rap id. The presence of muskrats in marshes tends to keen the area in 
bMfwicc by holding tho vpgetation in check. Muskrats also dig chan- 
nels and keep existing channels open. The farmer should leave an 
adequate seed stock of muskrats after each trapping season to insure 
the maintenance of a proper balance of vegetation. A good rulo-of- 
thumb is to trap muskrats intensively only in years when there is 
ovidcncc Uiat they have begun to overeat tho vegetation. In these 
years it is safe to trap half the colony. 

NEW PONDS > 

The impounding of water in new ponds improves tho water table 
and provides water for livestock and cover for furbcarors, fish, and 
waterfowl. These and many other advantages make it advisable to 




build ponds whore stream flow and topography create a good pond 
site. Before it is flooded, the ponded area should be denuded as com- 
pletely as pi'ftctiGal)lo of any woody vegetation that may be present 
ill order to prevent too great acidity of the water. After the area has 
been flooded, plantings of aquatic and marsh plants should be made 
in the same way that they are made in old ponds. It is also well to 

' See Farmers' Bulletin 1708, Roaervoirs for Farm Use, and Farmers' Bulletin 1859, Stock- Water Dcvcl- 
opmmts; Weils, Springs, aud I'onds. 
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plant tho dry pond banks lo shrubs and evergreens in clumDs T>, 

WHERE WILDLIFE MANAGEMENT DOVETAILS WITH LANn 

MANAGEMENT 

Before tho farm in figure 25 was laid out as shown on the man «11 

Along with soil-oonsorying practices anti improvement in general 
fanu-managomont operations many wildlife benefits were incorporated 
in the farm plan. Shrub borders, hedges, stream-bank and crnlN 
plantings field bord.i., wildlife food patched, tldel^ts, ^nd imprS 

SPECIAL PRACTICES BENEFKIIAL TO WILDLIFE 

Plislu'l''rf CTof h'^ maintonanee of good habitat can be neeom- 
Hd fe Thcrn n, „ '^T^Pl^'te faiTO plan for conserving soil and 
baSc Dlan for iV'"'"^'''" fP^"«.l practices supplemental to tho 
basic plan for wildlife conservation that arc often useful in main- 
tamiiig \nldlife populations on the farm 

or nllJaW S'r^t''^ t''''^^'' '"^'^''^^ farm-reared quail 

heln r.^ninn,; K."''"^ '^/'^^^ ''"'^"^ly to an overshot area'will 

help to ma ntam desirable mimbei-s of v^-ildlife. Nesting boxes for 

ro'nZr^f"^ Tr'^ ^--^l--^-' also uleful 

wan^ especially hawks and owls, is not normaUy 

le^n hv m'nH r^''"""? Pi-wlators may be maintained at a desirable 

W-^f "^^^7"*'° trapping during the prime pelt season, 
.r. T\ Pl'o^'i^ion of food patches and game refuges 

th^ ITli v"""^ H''^^ ove/shooting is not to reduce 

Wic midlife populakoii below a desirable level. 

FOOD PATCHES 

Many siJecies of farm wildlife, and notably the two most prevalent 
larm game birds, the pheasant and quail, arc primarily grain eaters. 
1 he number of either species a farm will support is often determined 
by the amount and availability of winter food. Both species, but more 
particularly the pheasant, are largely dependent on corn for sustenance 
diiriiig the winter. The best food patei. for these game species is 
therefore some variety of corn that keeps well on the stalk throughout 
tlie winter Any variety of flint or yellow dent com adapted to the 
local eonditions is recoiiimended. 

The simplest way to provide food patches of com on farms where 
corn is included m the crop system is to leave a strip uncut along the 
margin of a cornfield. This strip can be used best when located next 
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to a hedge or other type of permanent eseape eover siieh as thiekcts or 
sTOmps. Oil farms where eoni is not regularly grown the patches 
must be made as a special phmthig. 'Vyiien this is done the com 
strip should be planted in a rotation with other crops. Rotations 
recommended by the expojimcjit stations should bo followed. Through- 




FiQURE 25.— A farm typical of those in the Northeast on which wildlife manage- 
ment and land management are directed toward the same end. N-3033 
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out most of the Nortliefkst 1 or 2 years of com may bo included in a 
rotation with 2 years or more of hay and 1 year of small grain. 

It is advantap:t»ous to wildlife if in the regular harvest the com can 
bo hand-picked and the stalks left in the fiohi throughout the winter 
either uneut or in siiocks. In this way the waste grain remains above 
the snow. 

Species other than com may bo desirable in planted food patches 
Sunflowar, especially, attracts songbirds. Millet, of which tiie 
JapauoBC variety is ospoeially good, is another grain suitable for 
wildlife. From New Jersey and southern Pennsylvania south, plant- 
ings of partridgo-poas arc oxeoHent for nuail. This species may be 
used with a lespedeza, either the annual common lespedcza or the 
perennial Lespedeza ^eiicea. Once sericoa is cstablislied it may be 
maintained simply by an annual spring disking. 

Food patches are generally most affoctivc in long, narrow strips- 
one, two, or more widths of the harrow. Care should be taken to 
make all eidtural operations on the contour. Food patches should 
always be elose to permanent escape cover such as thickets or swamp. 

Table 3 gives suggestions as to seeding rates and time of planting. 

Table 3. — Wildlije food-palch mixtures 



Amount o( seed por acre 



PlantiBg 


Com 
(flint or 
yellow 
dent) 


Sun- 
flower 


Japanese 
millet 


Partridge 
pea 


Common 
lespedeza 


Serlcea 


Corn 


Potmit 
7 
« 


Pmaiit 


Pmmit 


Pmnit 


Pound* 


Pwmii 


Corn and sunflower 


1 
2 










Sunflower and Japanese millet 


IS 
20 


















Partridge-pea 






20 
Ifi 
Ifi 






Partridge-pea and common lefpedeia 
Partridge-pea and .wricee . 






10 










10 
15 
20 

fMar. 16 

to 
June 1 

or 
Aug. 16 

to 
Oct. 1 


Common latpedeia and sarieea 








10 














(May 1 
< to 
(June 1 


May 1 

to 
June 1 


May \6 

to 
June 1 


Mar. 1 

to 
June 1 


Mar. 1 

to 
May 18 



WINTER FEEDING 

A good habitat will not always prevent heavy losses in abnormally 
severe winter weather. In ortler to cope with ernergoiicios created 
by winter weather, it is necessary to plan for them. Artificial feeding 
done after an emergoney exists is largely wasted effort. 

Com is the best grain for feeding. The best method of handling 
it is to put the com in shocks along hedges, woodland borders, the 
edges of swamps or thiekets. This should bo done soon after harvest- 
time and as often as needed through the winter. If eom cannot be 
fed in shocks feeding siielters may he constructed in the same loca- 
tions, with the corn fed either on the oar or loose. If com is not 
availal)le, other grains may he used. Grit such as fine gravel should 
also be supplied at feeding stations. 

TIk! sh«t«i' should be near good escape cover and proteetfid from 
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the prevailing winter \vinds. Feeding stations should be within the 
laiowii territory of covevs of quail or pheasants, and at least two 
shelters should bo located within the range of each covey. 

Feed should be placed in small quantities in each station not later 
than December 1 and at 2-woek intei-vals thereafter. When an 
emergency occurs, feeding should bo increased to meet the need and 
should bo maintained throiiglioiit the critical period. 

Two types of feeding devices are recommended. The lean-to 
shelter with automatic hopper for loose grain and the spiked pole for 
feeding ear com. For construction details refer to Farmers' Bulletin 
1783, Feeding Wildlife in Winter. 

GAME REFUGES 

Eschpe refuges are desirable for phea-sants, quail, waterfowl, and 
deer whwe hunting may endanger the brooding stock. The object 
of a rrfugc on private farm land is to provide an escape area for 
hunted gninc. It should be stratogically located so that it is readily 
accessible from all portions of the farm inhabited by the species for 
which the area is provided. One or more units may bo needed on a 
farm. The area chosen for a refuge should possess adequate food and 
shelter, well interspersed, so that the birds may remain there in con- 
centration for a considerable period. Refuges for farm birds should 
be from 1 to 10 acres, according to conditions; those for waterfowl or 
deer should be much largoi". 

The refuge area should contain more than one type of cover. Shrub 
thickets, woodland borders, swamps, or swales for shelter, combined 
with a cornfield or other grainficid for a food supply gives an ideal 
combination. It may be tlosirable to plant food patches within 
refuge areas if sites cannot be found that contain an adequate food 
supply. 

A refuge boundary that is already fenced is desirable, but if there is 
no fence on the boundary, a single-strand smooth wire fence should be 
erected. A refuge should be marked clearly with signs at frequent 
intervals along the boundary. Care should bo taken to place the 
signs close enough together to be legally effective under the State laws. 
It may be possible to establish refuges in cooperation vnth the State 
game officials. Information on this subject can be obtained by 
writing to your State game agency. 

CHARACTERISTICS OF PLANTS RECOMMENDED FOR WILDLIFE 

HABITAT 

In the" following pages the plants referred to in this bulletin are 
described briefly, and the animals that use the plants as food are 
named. This information should prove helpful in selecting the right 
species to use on each site to be planted. 

The list is alphabetized under five difTore.nt heads: Trees, shrubs, 
vines, grasses and logumos, and aquatic plants. The shrubs are 
described as low if under 6 feet, medium if from 6 to 15 feet, and high 
if over 15 feet. 

The range of each plant is named and tolerance of shade is indicated. 
Soils are described in tenns of diyness, acidity, sterility. A dry soil 
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is one that does not retain moisturo woll ; a well-drained soil is one that 
holds moisture well but without puddling; a moist soil does not drain 
off well. An acid or sour soil is one with a pH of less than 6.0- a 
neutral soil has a pH of 6.0 to 7.0; an alknlino or swoot soil has a pH of 
over 7.0. The pH, the degree of soil acidity or alkalinity, may be 
learned by having a soil sample tt>sted. 

The degree of fertility is expressed by three different terns. A 
soil may bo classed as sterile or as having low, or moderate to high 
fertility. A sterile soil is witliout plau^ food. A soil of low fertility 
has little plant food. A fertile soil or one moderately or highly 
fertile has adoqiiato plant food for normal crop growth. 

WOODY PLANTS 
Tr««i 

American crah apple {Malux cnronaria). A small thicket-forming 
tree that provides fall and winter staple food for ruffed grouse, deer, 
rabbit, and red fox; is also eaten by pheasant, quail, gray squirrel, and 
songbirds. Found on drj' to woll-drained, acid to alkaline, moderately 
fertile soils, in full sun, over the entire region. 

Black locust (Robinia pseiidoacacia). A valuable tree for fenrc 
posts and wildlife shelter. Adapted to dry to moist, acid to alkaluu 
soils of low to high fertility, iu full sim. Found over entire region. 

European mountain-ash {Sorbus aucuparia). A small tree that 
furnishes fall and early winter food for ruflVd grouse, deer, and song- 
birds. SorbuK amencana is equally good. Susceptible to San Jose 
scale and should not he planted close to orchards. Found on dry to 
woll-drained, neutral to alkaline soils of moderate to high fertility, in 
full sun, over the entir(> region except the Coastal Plain. 

Flowering dogwood {Cornus florida). A small tree that furnishes 
fall and early winter food for ruffod grouse, quail, gray squirrel, deer, 
and songbirds. Requires dry to well-drained, acid to neutral, steril" 
to fertile soils, in full sun to fidl shade. Found in Massachusetts, 
central Now York, and southward. 

Hackbeny (Celiis ocddentalis). A lar^e tree that provides fall and 
winter food for pheasant, quail, and songbirds. Found on dry to 
well-drained, neutral to alknlino soils of moderate to high fertility, in 
full sun to full shade iu Massachusetts, Now York, and southward. 

Jack pine (Pinus banksiana). A tree that makes a good shelter 
plant on sterile sand. Grows on dry to well-drained, acid to neutral 
soils, sterile or low in fertility, in full sun. Found in northern 
Pennsylvania, New York, and northern New England. 

Northern red oak (Quercus borealis). A large, valuable timber tree 
that funiishcs staple fall food for ruffed grouse and fall and winter 
food for the gray squirrel. It is also eaten by quail and some fur 
bearers. Found on dry or well-drained, acid to neutral soils of low to 
high fertility, in full sun to full shade, over the entire region. 

Northern white cedar {Thuja occidentalis). A troo valuable for 
timber and a good shelter species. Provides staple winter food for 
deer; is also eaten by ruffofl grouse, rabbit, and songbirds. Found on 
well-drained to moist, acid to alkaline soils of moderate to hign 
fertility, in UiW sun to full shade, over the entire region except the 
Cofkslftl Plain. 
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Norway spruce (Picea excelsa). An excpUent shelter tree valuable 
for wood products, eaten some\yhat by ruffed grouse, deer, rabbit, and 
songbirds. Grows on well-d rained, neutral to alkaline soils of low to 
high fertility, in full sun to fuU shade, over the entire region exeept 
the Coastal Plain. 

Persimmon (Diospyros mrginiana) . A tree that provides fall and 
winter food for quail, deer, rabbit, gray squirrel, opossuin, and song- 
birds. Grows on dry to well-drained, acid to alkaline soils of low to 
high fertility, in full sun, in Pennsylvania, New Jersay, and southward. 

Quaking aspen (Pojmlus tremulmdes). A trw that "provid«»8 staple 
winter food for deer and ruffed grouse ; is also eaten by rabbits. It is 
valuable as a source of pulpwood. Pnpnlus gravdideniaia is equally 
valuable. Found on dry to well-drained, acid to neutral soils of low 
fertility, in full sun, over the entire region except the Coastal Plain. 

Red mulbeiTy (Morufi rubra). A tree that furnishes summer food 
for ruffed grouse and quail and is highly relished by songbirds. Grows 
on dry to well-drained, acid to alkaline soils of modorate to high fer- 
tility, in full sun to half shade, in Massachusetts, central New York, 
and southward. 

Red pine (Pinus resinona). A large tree that provide good timber 
and wildlife shelter. It is used somewhat as food by deer, ruffed 
grouse, and songbirds. Found on dry to well-drained, acid to neutral 
soils of low to moderate fertility, in full sun to half shade, over the 
entire region except the Coastal Plain and lowlands of West Virginia. 

Sugar maple {Acer saccharum). A large tree that provides good 
timber. It is a staple food (browse) for deer; also eaten by raboits. 
Adapted to neutral or alkaline, dry to well-drained soils of moderate 
to high fertility, over the entire region. 

Virginia pine (Pinuft nrglniana). A tree that is a good shelter 
species in the more southern parts of the region. Eaten somewhat by 
quail, deer, and songbirds. Found on dry to well-drained, acid soils, 
sterile to high in tertility, in full sun. Adapted to New Jersey, 
Pennsylvania, and southward. 

White oak {Quercus alba). A lai^c tree, a valuable timber species 
that provides staple fall food for ruffed grouse and fall and winter food 
of gray squirrels; is also eaten by pheasant, quail, rabbit, and deer. 
Found on dry to well-drained, aeid to neutral soils of low to high 
fertility, in full sun to full shade, in New Hampshire, Vermont, New 
York, and southward. 

White pine (Pinus strobufi). A large tree, excellent for timber and 
wildlife shelter. It is used somewhat as food by quail, ruffed grouse, 
gray squirrel, rabbit, deer, and songbirds. Found on dry to moist, 
acid to neutral, sterile to fertile soils, in full sun to full shade, over the 
entire region exeept the Coastal Plain. 

Shrubs 

American elder (Snmhvcu.t cavadenau). A medium-sized thicket- 
forming shrub, a staple summer food of niffed grouse and pheasaiit; 
is also eaten by quail, deer, gray squirrel, fur bearers, and songbirds. 
Found on dry to well-drained, acid to alkaline soils of low to high 
fertility, in fiill sun to half shade, over the entire region. 

American hazelnut (Corylus americana). A low thieket-formmg 
shrub that suppUes staple fall food for ruffed grouse, deer, and gray 
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Vines 

Climbing bittersweet (Celastrus scandens). A vine that furnishes 
fall and winter food of rufTed grouse, plieasant, quail, and songbirds 
Requires dry to well-drained, sterile to fertile, aeid or neutral soils 
in full sun to half sha<lc. Found over the entire rcgiou ' 

Fox grape (Vitis labvusca). A vine that provides staple fall and 
winter food for ruffed grouse and quail; is eaten by pheasant, red fox 
and songbirds. Found oir dry to well-drained, neutral to alkaline 
soils of moderate to high fertility, in full sun to full shade, over the 
entire region except the Coastal Plain. 

Virginia Creeper (Parthenocissus quinquefolia) . A vino that sup- 
plies fall and earh' wiuter food of ruffed grouse, pheasant, quail, deer 
and songbirds. Found on woll-drained, aeid to alkaline soils of moder- 
ate fertility, in full sun to half shade, in Massaehusetts and eentral 
Now York and southward. 

GRASSES AND LEGUMES 

Alsike clover {Trifolium hybridum). A perennial legume, eaten 
by rabbit and songbirds. Grows on well-drained to moist, arid to 
alkaline soils of low to high fertility, over the entire region. Prefer- 
ably used for socdiugs in mixture. 

Birdsfoot trefoil (Lotus comiculatus). A perennial legume eaten 
by some birds. Adapted to dry or well-drained, aeid to alkaline 
soils, from sterile to high fertility, throughout the region. 

Common lospedoza {Lespedeza f^triata). An annual legume that 
provides food for quail; is also eaten by deer and songbirds. It is 
used alone or in mixtures. Adapted to dry to well-drained, aeid to 
neutral soils of low to high fertility, in New Jersey and southern 
Pennsylvania southward. 

Corn {Zm mays). An annual grass. Staple fall and winter 
food of pheasaut and quail; is also oaten by waterfowl, gray squirrel, 
and songbirds. Adapted to woll-drained, neutral to alkaline soils of 
moderate to high fertility, in New Hampshire, Vermont, and New 
York and southward. Requires eultivation. 

Domestic ryegrass {Lolium multiflorum and L. perenne). A mixture 
of annual and perennial ryegrasses, used in mixtures. Adapted to 
well-drained, sliglitlj' aeid to alkaline, moderate to fertile soils, over 
the entire region. 

Japanese millet (Echinochloa crnsgalli var. frumentacea). An 
annual grass, eaten by quail, pheasant, waterfowl, and songbirds. 
Grows on woll-drained to moist, acid to alkaline soils, sterile to moder- 
ate in fertility over the entire region. 

Korean Lospedeza (Lespedeza stijmlaeea) . An annual legume, 
eaten by quail and songbirds. Used alone or in mixtures. Grows 
in dry to well-drained, aeid to neutral soils of low to high fertility in 
New Jersey and southern Pennsylvania and southward. 

Orehard grass {Dactylic giomrrata). A perermial grass used in 
mixtures; grows on most soils of moderate fertility, on dry to well- 
drained sites, throughout the region. 

Partridge-pea (Cha7naecri.tta fasciculata or Chamaecnsta procum- 
bms). An annual or sometimes perennial legume that resceds readily. 
It is a st«,ple food for quail; is also eaten by songbirds. Grows on 
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dry to moist, acid to noutral soils, storile or low in fertility. Used 
alone or in mixtures with lespedezas. Adapted to Now Jersey and 
southern Pennsylvania and southward. 

Reed canary grass {Phalans arundwacea). A perennial grass eaten 
by many songbirds. Adapted to \\'ell-(lrained to moist, acid to 
noutral soils of low to high fertility, throughout the Region. 

Sericea {Lespedeza sericea). A perennial legume, eaten by quail, 
rabbit, and songbirds. Makes excellent shelter for quail. Used with 
nurse crop or in pereiniial mixture. Grows on dry to well-drained, 
acid to neutral soils, storile or low in fartility, in Naw Jarsoy and 
southern Pennsylvania and sontlward. 

Sudan grass {Sorghum pulgare var. /tvdanevfte). An annual grass, 
eaten by pheasants, quail, and songbirds. T^sed as a nurse crop in 
mixtures. Grows on dry to well drained, acid to alkaline soils of low 
to high fertility, in New Hampshire, Vermont, New York, and 
southward. 

Sunflower {Helianthus annuvs). An annual li&rb, much relished by 
songbirds. Grows on dry to well-drained, »dd to alkaline soils of 
\ow to high fertility, over tlio Mitire region. 

Tall oatgrass {Arrhenathervm elatms). A por«inial grass us»d in 
mixtures. Grows on any diy to wpll-drainwl soil, throughout the 
region. 

Timothy {Phleum pratense). A perennial grass used in mixtures. 
Grows on dry to well-drained, acid to alkaline soils of low to high 
fertility, over the entire region. 

White sweetclover {Melilotvs alba). A biennial legum© that rpsecds 
readily, used in mixtures. Eaten by quail, pheasants, waterfowl, 
deer, rabbit, and songbirds. Adapted to dry or well-<lrained, noutral 
to alkaline soils of low to high fertility, over the entire Region. 

AQUATIC PLANTS 

Arrowhead {Sagittaria latifolia). A perennial herb with large 
tubers which are good duek food. Adaptf^d to the entire region. 

Bushy pondweed (Naias flesilifi). An annual herb, the seeds and 
leafy parts of which are excellent duck food. Ghrows best on sandy 
bottoms. Adapted to the entire region. 

Common three-square bulrush (Scirpvs americanus) . A perennial 
sedge, the seeds of which are good duck food. Is a good shelter 
plant. Prefers sandy soil and is adapted to the entire region. 

Dotted smartweed {Polygonvm pvnctatum). A perennial herb that 
is excellent duek food; the seeds are also eaten by pheasant, quad, and 
songbirds. Adaptable either to shallow aquntio planting or to marsh 
or moist soils over the entire region. Other species of perennial 
smartweeds equally good are Polygonum airvphihium (water smart- 
weed) and Polygonum hydropiperovles (swamp smartweed). Tolerant 
of both mild acidity antf mild n-lkalinity. 

Duckweed {Lemna minor) . A perennial floating herb that is good 
duck food (whole plant). Thrives in acid to alkaline water. Plants 
sink to bottom in fall and rise again in spring. Adapted to the ontiro 
region. 

Hardstem bulrush (Scirpus acvtv<>). A perennial sedge, the seeds ol 
which are good duck food. Is a good shelter plant and wave breaker. 
Tolerant of a wide variety of soils in Pennsylvania, northern New 
Jersey, and northward. 
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Sago pondwccd (Potamogeton pectinatus) . An annual horb that r» 
generates readily Its tubers, seeds, and root stalks are the best of «1 
duck foods. Best adapted to sandy mud bottoms, over the Vntl, 
region. wiure 

Wildcelery (Vallisneria spiralis). A perennial herb, the undpr 
ground parts, leaves, and pods of which make cxcellcut duck fonH 
Grows best on bottoms of sand or coareo silt. Is adapted to ft 
entu-o region except northern Maine. "® 

Wild millet {Echimchloa cnisgalli). An annual grass the seeds nf 
which are good duck food. A<hiptod to the entire lotion 

Wildrico (Z/2rt7}ia aqmtica). An animal grass, the" seeds of which 
make excclloiit .luck food. A good slidtcr plimt. adapted to the entire 
region. Pref«i-s bottom of d&^ inuok or soft fine silt. 
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